TO THE EDITOR: de Meer et al. recently published a retrospective study comparing diagnostic whole-body scintigraphy (DxWBS) to stimulated thyroglobulin measurement in patients with high-risk differentiated thyroid cancer (1) . The authors concluded that DxWBS offered no additional information compared with recombinant human thyroid-stimulating hormone (rhTSH)-stimulated thyroglobulin levels for this cohort of patients. We would argue that shortcomings in the study design and DxWBS methodology invalidate the authors' conclusion.
The authors defined high-risk patients as those with either T3 or T4 tumors or cervical lymph node metastases (N1) based on American Joint Committee on Cancer (AJCC) TNM version 7 (2) . Interestingly, they chose to exclude all patients with distant metastases (M1). However, the authors' high-risk definition is inconsistent with both American and European guidelines, which include patients with M1 disease in their definitions of high-risk patients (3, 4) . Moreover, the inclusion and exclusion criteria may have been stated incorrectly: we were surprised to see AJCC TNM stage II patients listed in Table 1 of the article. AJCC TNM stage II is defined as either M1 disease in patients less than 45 y old or T2N0M0 for patients more than 45 y old. Since both of these subsets of patients were purportedly excluded, stage II patients should not have appeared in the group analyzed. This inconsistency warrants explanation or correction.
The authors did not take into account age when risk stratifying their patients since European treatment guidelines are independent of age. However, age is considered the most important prognostic variable for mortality by the American National Comprehensive Cancer Network guidelines, with higher mortality in patients over 40 y old (5) . For papillary and follicular thyroid carcinoma, AJCC TNM staging defines all patients less than 45 y old as either stage I or stage II, including patients with distant metastases. In a study validating AJCC TNM classification and group staging for patients with papillary thyroid carcinoma, age was an independent predictor of both disease-free survival and cause-specific survival (6). Not using the age for risk stratification in such a study renders the results irrelevant to nuclear medicine practices in the United States.
In their study, the authors performed DxWBS with thyroid hormone withdrawal (THW) between January 1998 and December 2004 and then switched to rhTSH exclusively from January 2005 to January 2009. However, the original phase III clinical trial comparing rhTSH and THW preparation for DxWBS concluded that rhTSH DxWBS was less sensitive than DxWBS using THW (7) . In this phase III trial, rhTSH DxWBS was inferior to THW DxWBS in 18 (29%) of 62 patients and failed to detect metastatic disease in 8 (13%) of 62 patients with positive scans. A second phase III clinical trial, again comparing rhTSH and THW preparation for DxWBS, also showed that rhTSH DxWBS was inferior to THW DxWBS in 8 (16%) of 49 of patients with metastatic disease (8) . Although this difference was not statistically significant (p 5 0.109), the trend favored THW DxWBS. As a result, we believe that rhTSH DxWBS should be reserved for low-risk patients only, an approach supported by the package insert for rhTSH itself. Moreover, the authors waited 7 d after 131 I administration to perform the DxWBS (European guidelines recommend between 2 and 5 d) and used twice the recommended 131 I activity; these factors make their technique impossible to compare with standard practices.
Relying on rhTSH-stimulated thyroglobulin for detection of recurrence has its perils. Comparing 131 I rhTSH-stimulated DxWBS to thyroglobulin during routine follow-up evaluations, Robbins et al. found metastatic thyroid carcinoma on DxWBS in 13.7% of patients of all risk categories with stimulated thyroglobulin of 2 mg/L or less (9) . The authors of the present paper mentioned the conclusion of Robbins et al. but left a huge gap in the discussion by offering no explanation as to why their own results and conclusions were so different from those of Robbins et al. Only the DxWBS can show iodine avidity and guide the decision on whether to treat the patients with 131 I or with surgery. In the United States, DxWBS remains the gatekeeper to more advanced imaging with 18 F-FDG PET, as most insurance companies require both elevated thyroglobulin levels and negative DxWBS findings to reimburse PET. Omitting the DxWBS would make 18 F-FDG PET unavailable to patients in the United States.
The deMeer et al. study addressed a very narrow segment of high-risk thyroid carcinoma patients, did not follow accepted risk stratification guidelines, and does not help many of us who use age in this stratification. The striking deficiencies of this work are the application of rhTSH-stimulated DxWBS to a high-risk group in which it is considered to be inferior to THW DxWBS, the use of nonstandard imaging techniques, and the notion that disease location and iodine avidity are irrelevant to patient management. The readers are encouraged to keep these issues in mind as they evaluate high-risk thyroid cancer patients. 5 
REPLY:
We would like to thank our colleagues for their interest in and extensive evaluation of our article (1). We realize that this subject raises questions, and we tried to answer most of them in our article. Dam et al. have some points of criticism that we will address. We concluded that diagnostic whole-body scintigraphy (DxWBS) offers no additional information in patients with high-risk differentiated thyroid cancer who have undetectable stimulated thyroglobulin either after thyroid hormone withdrawal or recombinant human thyroid-stimulating hormone (rhTSH) stimulation.
An important argument of Dam et al. is that rhTSH-stimulated DxWBS is less sensitive than DxWBS after thyroid hormone withdrawal. However, the study of Robbins et al. (2) showed that the diagnostic accuracy of DxWBS or thyroglobulin between patients prepared by either thyroid hormone withdrawal or rhTSH was comparable. No significant differences were seen in the positive predictive value or negative predictive value. The highest negative predictive value was seen in patients who had low stimulated thyroglobulin levels after rhTSH and negative DxWBS. Furthermore, the use of rhTSH prevents complications after thyroid hormone withdrawal. In our opinion, thyroid hormone withdrawal instead of rhTSH stimulation in preparation for a diagnostic 131 I scan results in severe hypothyroidism, causing an unnecessary decrease in quality of life. Also, because thyroglobulin measurement (especially after rhTSH) has become extremely sensitive over the last few years, the purpose of additional imaging techniques is not to detect recurrence but to provide anatomic substrate. The use of rhTSHstimulated DxWBS is widely accepted and is the standard of care in The Netherlands.
With the increasing sensitivity of thyroglobulin measurements, we advise against performing routine DxWBS during follow-up.
We are not in favor of completely eliminating diagnostic 131 I, and we surely do not state that iodine avidity is irrelevant in treating patients with differentiated thyroid cancer, as is stated by our colleagues. We state that other diagnostic and therapeutic steps are preferred over DxWBS. Ultrasound of the neck is an important tool to locate recurrent disease. In patients with elevated thyroglobulin levels, a high dose of radioactive iodine can be administered, for example, and a posttherapeutic scan (RxWBS) performed. This scan is more sensitive than DxWBS and shows iodine avidity of possible metastatic lesions. Whenever this scan is negative, 18 F-FDG PET would be another diagnostic method to find an anatomic substrate for the rise in thyroglobulin level.
Other comments of Dam et al. were with respect to the staging of patients in our article.
Patients with M1 disease status were excluded because these patients have a more stringent follow-up regimen. On the basis of additional findings, these patients are treated with surgery or high-dose 131 I without a prior low-dose scan. DxWBS is never performed on these patients in our clinic, and as a consequence, they could not be included in our analysis. With the results of our current study, we would surely advise against the performance of DxWBS on these patients; instead, we favor treating these patients with therapeutic activities of radioactive iodine followed by RxWBS.
The presence of stage II patients in Table 1 is an error in our article. We apologize for this inconsistency; the distribution of T and N stages is shown correctly. Our final conclusion and recommendation are not influenced by this error.
With respect to the comments on age in the staging of patients with differentiated thyroid cancer, we would like to confirm that age is in fact a prognostic factor. However, it is a prognostic factor for disease mortality (which is very low) and not a predictor for recurrence. The risk factors included in our article and both American and European guidelines are based on the risk of recurrence.
Dam et al. imply in their letter that the use of rhTSH DxWBS should be reserved for low-risk patients; however, both American and European guidelines no longer advise DxWBS for low-risk patients. We strongly disagree with Dam et al. on this point, and routine DxWBS should certainly be abandoned in low-risk patients.
In a prior literature study to evaluate the value of DxWBS in high-risk patients, we found no studies that examined high-risk patients only. Several studies analyzed the additional value of DxWBS, but also in low-risk patients (3) (4) (5) (6) (7) (8) (9) (10) . Most studies found no additional value of DxWBS in their patient group (3-9). Verburg et al. (7) have already suggested that DxWBS should be omitted also in high-risk patients.
The study by Robbins et al. (10) , as questioned by Dam et al., favors the use of the diagnostic whole-body scan as a routine procedure for all patients with differentiated thyroid cancer, even low-risk patients. When results were analyzed only for low-risk patients, Robbins et al. found the stimulated thyroglobulin level to have a high negative predictive value, especially when patients had a prior negative WBS result (negative predictive value, 100%). Still they concluded that analysis of both tests together would result in a better diagnostic accuracy than either test alone. It is unclear if patients with known metastatic disease were included in this analysis. Furthermore, it is noteworthy that none of the patients with metastatic disease had thyroglobulin levels below 0.2 mg/L, which is used as a cutoff point for several other studies.
